Smoking in context: a multilevel analysis of 49,088 communities in Canada.
The extent to which the prevalence of smoking in Canada varies across geographic areas independently of individual characteristics has not been quantified. To estimate the extent and potential sources of geographic variation in smoking among communities, health regions, and provinces/territories in Canada. Data are from the Canadian Community Health Surveys conducted between 2001 and 2008 (n=461,709). Current cigarette smoking among adults (aged ≥18 years) was the primary outcome. Individual-level markers of SES were education, household income, and occupation. Contextual variables potentially related to smoking considered were provincial cigarette taxes, workplace smoking bans, and collective family norms discouraging smoking in communities. A multilevel logistic regression analysis was conducted to model variation in smoking at the geographic scale of communities, health regions, and provinces. Overall, the contribution of geography as a percentage of the total variation in smoking was 8.4%, with 2.4% attributable to provinces, 1.2% attributable to health regions, and 4.8% attributable to communities after adjusting for age, gender and survey period. In models that accounted for socioeconomic and demographic characteristics in addition to age and gender, the contribution of geography to the total variation in smoking was attenuated to 4.1%; with 2.0% at the province level, 0.4% at the health region level, and 1.7% at the community level. Within provinces/territories, the community variation in smoking ranged from 2.4% in Prince Edward Island to 9.1% in British Columbia. Nationally, 71% of community and 21% of provincial differences in smoking were explained by individual, socioeconomic, and demographic factors alone; the inclusion of contextual covariates explained an additional 27% of the variation among communities. Collective family norms discouraging smoking in a community was the strongest contextual predictor of individual smoking; provincial cigarette taxes and workplace bans were only modestly related to individual smoking behavior. Geographic variation in smoking remained after accounting for individual, socioeconomic, and demographic characteristics, suggesting the importance of place, at the level of provinces and communities in Canada. Remaining community variation in smoking was largely attenuated after accounting for collective family norms discouraging smoking. Area-level influences such as the social and/or environmental conditions of provinces and communities may be important sources of variation in smoking and therefore need to be considered if rates of smoking are to be modified.